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1. Introduction
In the last RAN4 #84bis meeting, RAN4 agreed on the test metric, MIMO correlation matrix, and MCS/rank for the PMI test with the advanced CSI codebook, but the HARQ transmission scheme for the test needs to be finalized between the two options of no HARQ and up to four HARQ transmission [1].
In this paper, we present the simulation result for advanced CSI for different HARQ transmission schemes.
2. Simulation Result
For FDD, simulation result for the PMI test with the advanced CSI codebook with 16QAM ½ rate rank2 in the medium correlation channel was presented in [2].
Figure 1 and 2 shows the advanced CSI throughput result for rank2 16QAM ½ rate under the medium spatial correlation with and without HARQ retransmission as presented in [2]. When HARQ retransmission is enabled, it is shown that the 70% of the maximum throughput is achieved at the SNR of 4.8dB when beamforming based on UE report, with the corresponding gamma value of 1.32.
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Figure 1. Simulation result for 16Tx eFD-MIMO with the advanced CSI codebook with rank2 in medium correlation channel with up to four HARQ retransmissions in FDD (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio [2]
Figure 2 shows the advanced CSI throughput result for the same configuration but without HARQ retransmission. Compared to Figure 1, it is shown that the lack of HARQ retransmission helps highlighting the adverse impact of the suboptimal 2nd beam selection. In particular, the 70% of the maximum throughput is achieved at the SNR of 5.2dB when beamforming based on UE report, with the corresponding gamma value of 1.64.
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Figure 2. Simulation result for 16Tx eFD-MIMO with advanced CSI codebook with rank2 without HARQ retransmission in medium correlation channel in FDD mode (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio [2]
Figure 3 and 4 shows the advanced CSI throughput result for TDD rank2 16QAM ½ rate under the medium spatial correlation with and without HARQ retransmission based on the test configuration in the endorsed CR [3]. When HARQ retransmission is enabled, it is shown that the 70% of the maximum throughput is acheved at the SNR of 4.1dB when beamforming based on UE report, with the corresponding gamma value of 1.2.
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Figure 3. Simulation result for 16Tx eFD-MIMO with advanced CSI codebook with rank2 in medium correlation channel with up to four HARQ retransmissions in TDD mode (a): absolute throughput for dual beam reporting and single beam reporting (RPI=0), (b) relative throughput ratio

Figure 4 shows the TDD advanced CSI throughput result for the same configuration but without HARQ retransmission. Compared to Figure 3, it is shown that the lack of HARQ retransmission helps highlighting the adverse impact of the suboptimal 2nd beam selection. In particular, the 70% of the maximum throughput is achieved at the SNR of 5.2dB when beamforming based on UE report, with the corresponding gamma value of 1.72. 
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Figure 4. Simulation result for 16Tx eFD-MIMO with advanced CSI codebook with rank2 without HARQ retransmission in medium correlation channel in TDD mode (a): absolute throughput for dual beam reporting and single beam reporting (RPI=0), (b) relative throughput ratio

Observation 1. Disabling HARQ retransmission provides better distinguishability (larger gamma) for the PMI tests with the advanced CSI codebook both in FDD/TDD modes. Minimum SNR achieving 70% of the maximum throughput, and the corresponding gamma values are summarized in Table 1.
Table 1. Summary of simulation result for the eFD-MIMO PMI test with advanced CSI for 16QAM ½ rate rank2 in medium correlation channel with and without HARQ retransmission
	Advanced CSI PMI test config
	SNR achieving 70% of max. throughput when following UE reported PMI
	Throughput ratio between follow PMI and follow PMI with RPI=0 (gamma)

	FDD with HARQ retransmission
	4.8 dB
	1.32

	FDD without HARQ retransmission
	5.2 dB
	1.64

	TDD with HARQ retransmission
	4.1 dB
	1.2

	TDD without HARQ retransmission
	5.2 dB
	1.72


Proposal 1. To finalize the test configuration for eFD-MIMO PMI test with advanced CSI codebook as no HARQ retransmission with the gamma threshold of 1.2 for both FDD and TDD cases.
3. Conclusions

In this paper, we presented the simulation result for eFD-MIMO with advanced CSI codebook in FDD/TDD modes under both options of no HARQ and up to four HARQ retransmission. The observation and proposal presented in this paper are summarized as follows:

Observation 1. Disabling HARQ retransmission provides better distinguishability (larger gamma) for the PMI tests with the advanced CSI codebook both in FDD/TDD modes. Minimum SNR achieving 70% of the maximum throughput, and the corresponding gamma values are summarized in Table 1.

Table 1. Summary of simulation result for the eFD-MIMO PMI test with advanced CSI for 16QAM ½ rate rank2 in medium correlation channel with and without HARQ retransmission
	Advanced CSI PMI test config
	SNR achieving 70% of max. throughput when following UE reported PMI
	Throughput ratio between follow PMI and follow PMI with RPI=0 (gamma)

	FDD with HARQ retransmission
	4.8 dB
	1.32

	FDD without HARQ retransmission
	5.2 dB
	1.64

	TDD with HARQ retransmission
	4.1 dB
	1.2

	TDD without HARQ retransmission
	5.2 dB
	1.72


Proposal 1. To finalize the test configuration for eFD-MIMO PMI test with advanced CSI codebook as no HARQ retransmission with the gamma threshold of 1.2 for both FDD and TDD cases.
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